Trehalose supplementation during porcine oocytes in vitro maturation improves the developmental capacity of parthenotes.
Autophagy is a critical process in early mammalian embryogenesis. Mammalian target of rapamycin (mTOR) inhibitors are major regulators of autophagy. However, mTOR plays a vital role in major signaling pathways controlling cell growth and metabolism; thus, more secure autophagy activation methods should be considered. The present study investigated the effects of supplementary trehalose, a novel mTOR-independent autophagy enhancer, on oocyte maturation and embryonic development after parthenogenetic activation (PA). Trehalose treatment during in vitro maturation (IVM) did not affect the nuclear maturation rates of oocytes. Oocytes treated with 25 mM trehalose during IVM had a significantly higher (P < 0.05) blastocyst formation rate (64.2%) after PA compared to that in control oocytes (52.0%). Blastocyst quality was also improved in the trehalose-treated group. The total cell numbers for blastocyst formation and expanded blastocyst formation were significantly increased in the trehalose-treated group (52.2% and 27.7%, respectively) compared to those in the control group (36.9% and 11.0%, respectively). Trehalose treatment led to the increased expression of LC3, an autophagy marker, in metaphase II oocytes and 4-cell stage embryos. Gene expression analysis revealed that the expression of several autophagy related genes (LAMP2, pATG5, and LC3) increased, while the Bax/Bcl2 ratio and pro-apoptotic Bak transcript levels were decreased in the trehalose-treated group. In conclusion, these results indicate that treatment with trehalose during IVM improved the developmental potential of porcine embryos by down-regulation of pro-apoptotic genes and up-regulation of autophagy-related genes and marker. Trehalose may be useful for the large-scale production of high-quality porcine blastocysts in vitro.